TI-29958 
1 of 17 




22 





PROGRAM 
MEMORY 




I 




02H 


18-^ 


JTMH 


JTML 



20 



-12 



LJMP TO 
MONITOR 



ADDRESS AND BANK 
COMPARE LOGIC 
(FOUR SETS) 




STACK TRAP LOGIC 



FIG. 1 



SINGLE STEP 
TRAP LOGIC 



-14 

-16 
-17 



ADDRESS 8 




28- 



JUMP 
LOGIC 




f ir-AD2 

]~\_|— — BE2 

H F— BE3 



FIG. 2 



TI-29958 
2 of 17 



APPLICATION 
PROGRAM START 

I 

UN PROTECT DEBUGGER 
REGISTERS 

I 

SET BREAK POINT 
ADDRESSES AND ENABLE 
BREAK POINT FU NCTIONS 

* 

PROTECT DEBUGGER 
REGISTERS 



EXECUTE 
APPLICATION CODES 



BREAK POINT TRAP 



MONITOR PROGRAM 
START 

I 

OUTPUT RELEVANT 
INFORMATION TO HOST 

i 

RECEIVE NEW COMMAND 
FROM HOST 

I 

SET NEW BREAK 
POINT PARAMETERS 

I 

PUSH PCL/PCH 
TO S TACK 

EXECUTE RET 
INSTRUCTION 



RETURN TO APPLICATION 



FIG. 3 



TI-29958 
3 of 17 



IDLE 



52- 



_active_n=0 
clr_debugger_active_n=0 
insert_long_jump_n=0 
prog_mux_control_n=0 
jump_progdi_n=02h 



54- 



56- 



debugger_active_n= 1 
clr_debugger_active_n=0 
insert_long_jump_n=1 
prog_mux_control_n= 1 
jump_progdi_n=02h 



LONG.JUMP 



debugger_active_n= 1 
clr_debugger_active_n=0 
insert_long_jump_n= 1 
prog_mux_control_n=1 
jump_progdi_n=02h 



58- 



60- 



debugger_active_n= 1 
clr_debugger_octive_n=0 
insert_long_jump_n= 1 
prog_mux_control_n=1 
jump_progdi_n=jtmh_l 



HI_BYTE_ADR 



debugger_active_n=1 
clr_debugger_active_n=0 
insert_long_jump_n= 1 
prog_mux_control_n=1 
jump_progdi_n=jtmh_l 



eye 



(lasL 
OR state.O OR" 
intemal_wait) = 
0? 

Tyes 





JJO 



Ht_BYTE_ADR 



debugger_active_n=1 
clr_debugger_active_n=0 
insert_long_jump_n=1 
prog_mux_control_n= 1 
jump_progdi_n=jtml_l 



LO_BYTE_ADR 



debugger. active_n=1 
clr_debugger_active_n=0 
insert_long_jump_n=1 
prog_mux_control_n=1 
jump_progdi_n=jtml_l 



LO_BYTE_ADR 



debugger_active_n=1 
clr_debugger_active_n=0 
insert. long_jump_n=1 
prog_mux_control_n= 1 
jump_progdi_n=02h 



CLR_DEBUGGER 



debugger_active_n=1 
clr_debugger_active_n=0 
insert_long_jump_n=0 
prog_ mux_cont roL n =0 
jump_progdi_n=02h 



-62 



-64 




-66 



-68 




debugger. active_n=1 
clr_debugger_active_n= 1 
insert_long_jump_n=0 
prog_mux_control_n=0 

jump_progdi_n=02h 



-70 



FIG. 4 



TI-29958 
4 of 17 






PROGRAM 




MEMORY 


jump_progdi 






8 




control 


02H 




JTMH 




JTML 



-72 



debugger_active_ n - 



clr_debugger_active_n - 



insert_long_jump_n- 



prog_miix_coritrol_n- 



jump_projdi_n — -f- 
CLK 



D Q 
f>CLK 
CLRZ 



- debugger_active 



RESETZ- 



D Q 
>CLK 
CLRZ 



- clr_debugger_active 



D Q 
>CLK 
CLRZ 



D Q 
>CLK 
CLRZ 



-insert_long_jump 



-prog_mux_control 



D Q 
>CLK 
CLRZ 



T 



-7^jump_progdi 



RESET TO 02H 



FIG. 5 



\ 

74 



TI-29958 
5 of 17 




TI-29958 
6 of 17 




Tl-29958 
7 of 17 




Tf-29958 
9 of 17 




TI-29958 
10 of 17 




TI-29958 
11 of 17 



lasLcyc - 
state. 0 - 



internal_wait - 

debugger_active - 
global_debugger_en - 
single_step_en- 

write_stock_ptr- 



140 



JO- 



L-t>- 



(next_stack_ptr>sbk) AND (s[l:0]=11b) 



(next_stack_ptr=sbk) AND (s[l:0]=01b) 



(next_stack_ptr<sbk) AND (s[1:0]<10b) 



-D Q 

proa mux control — j ^ °~~ c ENZ 
CLK >CLK 



stock_trap_d1 



- opcode_fetch_adr_ valid 

- opcode_fetch 

single_step_trap 
-stack_trap 




stack_trap_d2 
stack_trap_d3 



FIG. 1 0 



TI-29958 
12 of 17 



WRITE 80h 
TO BPSTA 



- write_ resume 



debugger_active 

clr_debugger_active 
CLK 




150 



RESETZ- 



jump_ ready 




— >CLK 



PR0GA[15:8] 
opcode_fetch„adr_ valid 



y- 



PR0GA[7:0]- 



D Q 
ENZ 
>CLK 
CLRZ 



detecLresume 



write_resume_hold 



- pc_ update 



PC COPY REG 
(HIGH BYTE) 



ENZ 
|>CLK Q 



COMPARATOR 



PCH ' 
PR0GA[15:8] ^ 

PC COPY REG 
(LOW BYTE) 



-c ENZ 
->CLK Q 



fD- 1 



COMPARATOR 



PCL 



PROGA[7:0] ^ 

FIG. 1 1 



TI-29958 
13 of 17 



160 

LABEL I ADDRESS 



162 



164 



16 6 { 



DESCRIPTION 


LABEL 


ADDRESS 


PORT-0 


P0 


80 


•STACK P01NTFR 


SP 


81 


DATA POINTER LB 


DPL 


82 


DATA POINTFR HR 


DPH 


83 


POWFR miMTROI RFC, 


PCON 


87 


T1MFR/OOI INTFR PONTROI 

1 lIVlLrx/ OwUIN 1 Lr\ Owl* 1 IxVyL 


TCON 


88 


TIMER/COUNTER MODE 


TMOD 


89 


timfr/ooi intfr-o ir 

1 IMLrw OvJUIN 1 Li\ U LD 


TLO 


8A 


TIMFR/fYH INTFR- 1 IR 

I 1 FvlCrx/ V_.v_/UIN 1 Ll\ 1 LD 


TL1 


8B 


TIMFR/OOI INTFR-0 HR 
1 llYlLrw VyWUIN 1 Li\ w no 


THO 


8C 


TIMER/COUNTER- 1 HB 


TH1 


8D 


PORT- 1 


P1 


90 


^friai oontroi rfoi^tfr 

OLmAL OUINmUL r\LoiolLf\ 


SCOM 


98 


9FRIAI DATA Rl IFFFR 
OLrxiML uaia DUrrLi\ 


SBUF 


99 








INJTFRRIJPT FNARI F RFHI^TFR 

IINlLi\i\Url LINADLL r\LVjloiLr\ 


IE 


A8 


PORT-3 


P3 


BO 


INTFRRIIPT PRIORITY RF0I9TFR 


IP 


B8 


RP^TA- RRFAK POINT QTATI K RFOKTFR 


BPSTA 


BD 


RPI1- RPFAtf PHIMT PFPIQTFP 1 fl 
DrLI. DKLAIS rUIINI KLUIolLt\— I v LD/ 


RPI 1 
DrL I 


RF 
DL 


Rpui. RPFAi/ PfilMT RFOKTFR— 1 f U|R% 
Drn I . DKLAft rUIINI KLbtOlLrx I Kno) 


"b^nRI — 


RF 
Dr 


RMK1- RRFAK POINT RANK RFOICTFR— 1 
DlNft I . Dr\LAI\ rUIINI DAINft r\LulOlLI\— I 




CO 


RPI 9- RRFAk POINT RFOKTFR— 9 (\ R^ 
DrLZ. Dr\LMr\ rUIIMI inLUIOILiv Z ILD/ 


BPL2 


C1 


rduo. RRFAK PHINT RFOIQTFR— 9 (YAR\ 
DrnZ. Di\LMr\ rUHM I r\LUIOILr\ Z knD^ 


PBH2 


C2 


RMK9- RPFAK POINT RANK PFPIQTFP— 9 
DINrVZ. Dr\LAr\ rUIIMI DAINrV r\LulolLr\ — Z 


BNK2 


C3 


RPI ^- RRFAK POINT RFOIQTFR— 1 <\ R^ 

DrLJ. Dr\LMr\ rUHNI IxLulDILrx O KLuJ 


BPL3 


C4 


RDU7. RPFA/ POINT RFHICITFR-^ (l-IR^ 
DrnJ. Dr\LAI\ rUIIMI r\LUIOlLr\ O \i\OJ 


PBH3 


C5 


RNKV RRFAW POINT RANK RFPIQTFR— 
DINftj. BrXLAft rUIINf DAI\II\ r\LblOlLf\ 0 


BNK3 


UD 


RPI A- RRFAK POINT RFOIQTFR— A fl U\ 
DrLt. Dr\LMr\ rUIINI r\c.UIO 1 Lr\ t- kLD7 


~pp!h1 — 


C7 


RPI-IA- RPFAW POINT RFPKTFP A fl-IR^ 
Brn'f. Br\LAI\ rUlm KLwIoILK 4 \v\u) 


"sHiT^i — 


OR 


RMKA- RPFAtf POINT RAMtf RFfMCTFR A 
DlNl\4. DftLAft rUIINI DAlNft KLbloILK— 4 


b>NK4 


C9 


ITMI • II Ik/IP TH MONITOR AnnRFQC RFP1QTFR (\ R^ 
JIML. uUMr IU MUINHUK AUUKLbo KLOloILK \Lo) 


JTML 


CA 


ITMW- II IMP TO MONITOR ADORFQQ RFOICTTFR 


JTMJH 


CB 


RFQFRVFn 




CC 


r\LOLr\vLU 




on 
uu 


^Rk 1 - QTAOk 1 RRFAk POINT RFOIQTFR 


SBK 


CE 


□pr^pi - RprAk" phimt pomtpdi rfoictfp 

DrLKL. dKLAIV rUlNI LUInIKUL KLbloILK 


BPCRL 


CF 


rKUbKAM olAIUo WUKU 


PSW 


DO 


HI — *- PlF 1Q 1 IQFO FOR QORATOH PAH 




m — ». nF 


AOOI II ATOR 
ALUUMULAI UK 


— 

A 


E0 


1MTFRRIIPT FMAR1 F RFOIQTFR— 1 
ll\ILr\r\Url LINMDLL r\LulolLr\ 1 


IE1 


FR 
LO 


R PFfKTFP 
0 KtblolLK 


B 


F0 


RTKTM: RTK TIMER REGISTER 


RTKT 


F6 


VECINT: VECTOR INTERRUPT REGISTER 


VEC1 


F7 


INTERRUPT PRIORITY REGISTER- 1 


IP1 


F8 


PCL: PC COPY REGISTER (LB) 


PCL 


F9 


PCH: PC COPY REGISTER (HB) 


PCH 


FA 


WDCSR: WATCHDOG TIMER CONTROL AND STATUS REGISTER 


WDCR 


FB 


MCNFG: MCU CONFIGURATION REGISTER 


MCNFG 


FC 


WSGEN: WAIT-STATE GENERATOR REGISTER 


WSGEN 


FD 


DSOVL: DATA-SPACE AND OVERLAY DEFINITION REGISTER 


OVLAY 


FE 


BANK: BANK SELECT REGISTER 


BANK 


FF 



TI-29958 
14 of 17 



A7 


A6 


A5 


A4 


A3 


A2 


A1 


AO 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 



BIT 


NAME 


RESET 


FUNCTION 


- 7-0 


A[7:0] 


OOh 


SET-1 


LOW-BYTE OF BREAK POINT ADDRESS 


7 


6 


5 4 


3 


2 1 0 



170- 



A15 


A14 


A13 


A12 


A11 


A10 


A9 


A8 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 



BIT 


NAME 


RESET 


FUNCTION 


■7-0 


A[15:8] 


OOh 


SET-1 


HIGH-BYTE OF BREAK POINT ADDRESS 


7 


6 


5 4 


3 


2 1 0 



172- 



BEN 


srsv;>: 


;>:rsv;>: 


>>:RSV:;>: 


B3 


B2 


B1 


BO 



R/W R/O R/O R/O R/W R/W R/W R/W 



BIT 


NAME 


RESET 


FUNCTION 


3-0 


B[3:0] 


Oh 


SET-1 OF BANK, BREAK POINT ADDRESS 


.6-4 


RSV 


Oh 


RESERVED=0 


7 


BEN 


0 


BANK, BREAK POINT ENABLE/DISABLE BIT 

BEN=0 BANK, BREAK POINT ADDRESS IS DISABLED 

BEN=1 BANK, BREAK POINT ADDRESS IS ENABLED 



174- 



FIG. 13 



A7 


A6 


A5 


A4 


A3 


A2 


A1 


AO 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 



BIT 


NAME 


RESET 


FUNCTION 


■7-0 


A[7:0] 


OOh 


LOW-BYTE OF THE JUMP TO MONITOR ADDRESS 


7 


6 


5 4 


3 2 10 



180- 



A15 


A14 


A13 


A12 


A11 


A10 


A9 


A8 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 



BIT 


NAME 


RESET 


FUNCTION 


■7-0 


A[15:8] 


OOh 


HIGH-BYTE OF THE JUMP TO MONITOR ADDRESS 



182- 



FIG. 14 



TI-29958 
15 of 17 



190 



7 


6 




5 




4 


3 


2 


1 


0 




A7 


A6 


A5 


A4 


A3 


A2 


A1 


AO 




R/W 


R/W 




R/W 


R/W 


R/W 


R/W 


R/W 


R/W 




BIT 


NAME 


RESET 


FUNCTION 


.7-0 


A[7:0] 


OOh 


STACK ADDRESS, USED TO COMPARE AGAINST 
THE STACK. IF A TRAP CONDITION IS DETECTED 
A LJMP TO MONITOR WILL BE INSERTED. 














FIG. 


15 






7 


6 




5 




4 


3 


2 


1 


0 




P7 


P6 


P5 


P4 


P3 


P2 


pi 


PO 




R/0 


R/0 




R/0 


R/0 


R/0 


R/0 


R/O 


R/0 




BIT 


NAME 


RESET 


FUNCTION 


7-0 


P[7:0] 


OOh 


LOW BYTE OF THE PC. THIS VALUE IS LATCHED 
BY THE BREAK POINT LOGIC AND 
CAN BE READ ONLY BY MCU. MONITOR WILL USE 
THIS ADDRESS TO RESUME THE APPLICATION. 


7 


6 




5 




4 


3 


2 


1 


0 




P15 


P14 


P13 


P12 


P11 


P10 


P9 


P8 




R/0 


R/0 




R/0 


R/0 


R/0 


R/0 


R/0 


R/0 




BIT 


NAME 


RESET 


FUNCTION 


7-0 


P[7:0] 


OOh 


HIGH BYTE OF THE PC. THIS VALUE IS LATCHED 
BY THE BREAK POINT LOGIC AND 
CAN BE READ ONLY BY MCU. MONITOR WILL USE 
THIS ADDRESS TO RESUME THE APPLICATION. 



FIG. 18 



TI-29958 
16 of 17 



BPE 


STE 


S1 


SO 


BE4 


BE3 


BE2 


BE1 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 



BIT 


NAME 


RESET 


FUNCTION 
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BE1 
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ADDRESS BREAK P0INT-1 CONTROL BIT 








BE1=0 


ADDRESS BREAK POINT- 1 IS DISABLED 








BE1 = 1 


ADDRESS BREAK POINT- 1 IS ENABLED. IF A MATCH 
IS DECODED, THE JUMP LOGIC WILL BE TRIGGERED. 
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BE2 


0 


ADDRESS BREAK POINT-2 CONTROL BIT 








BE2=0 


ADDRESS BREAK POINT-2 IS DISABLED 








BE2=1 


ADDRESS BREAK POINT-2 IS ENABLED. IF A MATCH 
IS DECODED, THE JUMP LOGIC WILL BE TRIGGERED. 
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BE3 
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ADDRESS BREAK POINT-3 CONTROL BIT 








BE3=0 


ADDRESS BREAK POINT-3 IS DISABLED 








BE3=1 


ADDRESS BREAK POINT-3 IS ENABLED. IF A MATCH 
IS DECODED, THE JUMP LOGIC WILL BE TRIGGERED. 


3 


BE4 
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ADDRESS BREAK POINT-4 CONTROL BIT 








BE4=0 


ADDRESS BREAK POINT-4 IS DISABLED 








BE4=1 


ADDRESS BREAK POINT-4 IS ENABLED. IF A MATCH 
IS DECODED, THE JUMP LOGIC WILL BE TRIGGERED. 
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S[1:0] 


00b 


STACK TRAP CONDITION 

O0b=NO STACK TRAP (STACK TRAP IS DISABLED) 
01b=STACK TRAP ON SP=SBK 
10b=STACK TRAP ON SP<SBK 
1 1 b=STACK TRAP ON SP>SBK 
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STE 
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SINGLE STEP ENABLE/DISABLE CONTROL BIT. 
SEE SINGLE STEP FOR MORE EXPLANATION. 
STE=0 SINGLE STEP IS DISABLE 
STE=1 SINGLE STEP IS ENABLED 


7 


BPE 


0 


GLOBAL DEBUGGER ENABLE/DISABLE CONTROL BIT 
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THE DEBUGGER LOGIC IS DISABLED. NO BREAK 
CAN HAPPEN. HOWEVER WRITING TO 
ALL DEBUGGER REGISTERS IS POSSIBLE. 








BPE=1 


THE DEBUGGER LOGIC IS ENABLED 
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7 6 5 4 3 210 
RES | EA | SSP | SB | B4 | B3 | B2 I B1 | 
W/0 R/0 R/0 R/Q R/O R/0 R/Q R/Q 
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FUNCTION 
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B1 


0 


ADDRESS BREAK POINT- 1 STATUS BIT 








B1=0 


ADDRESS BREAK POINT- 1 

DIDN'T CAUSED A BREAK CONDITION 








B1 = 1 


INDICATES THAT ADDRESS BREAK POINT- 1 CAUSED 
THE BREAK CONDITION. THIS BIT WILL BE CLEARED 
WHEN MCU WRITE "80h" TO THIS REGISTER. 
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B2 


0 


ADDRESS BREAK POINT-2 STATUS BIT 








B2=0 


ADDRESS BREAK POINT-2 

DIDN'T CAUSED A BREAK CONDITION 








B2=1 


ADDRESS BREAK POINT-2 CAUSED THE BREAK 
CONDITION. THIS BIT WILL BE CLEARED 
WHEN MCU WRITE "80h" TO THIS REGISTER. 
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B3 


0 


ADDRESS BREAK POINT-3 STATUS BIT 








B3=0 


ADDRESS BREAK POINT-3 

DIDN'T CAUSED A BREAK CONDITION 








B3=1 


ADDRESS BREAK POINT-3 CAUSED THE BREAK 
CONDITION. THIS BIT WILL BE CLEARED 
WHEN MCU WRITE "80h" TO THIS REGISTER. 
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RA 

Dt' 


U 


ADDRESS BREAK POINT-4 STATUS BIT 








B4=0 


ADDRESS BREAK POINT-4 

DIDN'T CAUSED A BREAK CONDITION 








B4=1 


ADDRESS BREAK POINT-4 CAUSED THE BREAK 
CONDITION. THIS BIT WILL BE CLEARED 
WHEN MCU WRITE "80h" TO THIS REGISTER. 
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QR 


n 
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STACK TRAP STATUS BIT 








SB=0 


STACK TRAP DIDN'T CAUSED A BREAK CONDITION 








SB=1 


STACK TRAP CAUSED THE BREAK 
CONDITION. THIS BIT WILL BE CLEARED 
WHEN MCU WRITE "80h" TO THIS REGISTER. 


5 


SSP 


0 


SINGLE STEP BREAK POINT STATUS BIT 








SSP=0 


SINGLE STEP BREAK POINT 

DIDN'T CAUSED A BREAK CONDITION 








SSP=1 


SINGLE STEP BREAK POINT CAUSED THE BREAK 
CONDITION. THIS BIT WILL BE CLEARED 
WHEN MCU WRITE "80h" TO THIS REGISTER. 


6 


EA 


0 


REFLECTS THE REAL VALUE OF EA BIT WHEN IN DEBUG 
MODE. SEE SINGLE STEP FOR MORE EXPLANATION. 
EA=0 INTERRUPT IS DISABLED 
EA=1 INTERRUPT IS ENABLED 


7 


RES 


0 


RESUME CONTROL BIT. WRITING A "80h" TO THIS REGISTER 
WILL WRITE-PROTECT ESFR(BE-CF), ENABLE THE PCL/PCH 
UPDATE AND CLEAR B[4:1] BITS. THIS BIT IS READ AS "0". 
WRITING A "55h" TO THIS REGISTER WILL UNPROTECT 
ESFR[BE-CF] BUT NOT CLEAR THE STATUS BITS. 
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